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(54) MULTI-PORT AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-port 
amplifier system for multi-beam communication in which 
redundancy is obtained without the use of an RF switch. 
SOLUTION: This multi-port amplifier is divided into sets 
of stages arranged to be a tree structure, and each 
amplifier stage is switched without deteriorating the 
isolation between ports. In one embodiment, the multi- 
port amplifier is provided with 32 sets of input ports 1- 
32 and 32 sets of corresponding output ports 1-32, and 
for example, the input port 1 is connected to the output 
port 1 functionally. Each input signal to the input ports 
1 -32 is given to one of 1 6 sets of 4-stage multi-port 
hybrid circuits of a 1 st group. An output section of the 
multi-port hybrid circuits of the 1 st group is connected 
to 16-sets of 4-stage multi-port hybrid circuits of a 2nd 
group via a solid-state power amplifier. Captions are 
provided to 16-sets of 4-stage multi-port hybrid circuits 
of the 2nd group depending on number of input ports 
connected functionally. 
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(57) [Sfi] 

[ISM] RF^ s/^Srttffl^rricJCfttt^bixS 

Z>o — *1(S«^*3V>T, 32(^)AA#-M-32^ 
3 2(7?*flSi"SttJ^2K— h 1 - 3 2 idS#fcU ^Jxfi 
A***- h 1 ««Wfc:UJrt#- h 1 tc*flt£ftTi^ 
Zo A*>#- h 1 - 3 2<D&*^ OA^itfli, II^ 
/ls—y<D 1 6<£>4*^— v^/U^tK— h/^yy K[h) 

5 0 




1 

h 

asjxass 1 ^/w^/K- h^-c :/y * K*-&«©y y - 

KK^WIEA^ttirora^fiyiJ^SEJffiSixyiiN/S^^ 

*A*#-hfi, sris» i y y -ffig^E^jgg^/N 
-f y Km&sco^T— >\ sMEN*i«3£«oio N x 
t/wiaiB 27y -mmftcommm^^ y khb© 

Arttf-hW:, MOA*flr*»Cl«(|*tL, mllSMcOA^ 
«*tt, »EMA**-h^b, (HUE* l y y -«3»* 
0>BME^>f :/y y K«S^SIUS(7)iiLfeM^^, M 

tf>tt*M£ee> aw«ria*2!yy-«is#ogriB^^y 

Sv"*^ A 0 

3 ] MteNK*S Ll^ r. t S:»«i:"r 5W*3S 
2lEtt<Z>^yi^#— hiiBS^^^Ao 

#JI 215*6(7^/1^/}*— HfWBS'^Ao 
[»*«5 ] «HBMA*«#fcSfttL-CV^ftV^N-M 

[0 0 0 1] 

•^/u^ tr- A r >^ -t- \z X 5 SSfSffl liftoff ifrM 
[0 0 0 2] 



(2) #§B¥9 - 1 6 7 9 3 0 

2 

ryrtss^Sfflt^o ill o o<o-^/u^e-AT 
^T--t-sr»^st'r5 i oco^fefi, m i i-^-r<t ? 

&m<DfcM& 9 SrHB 6i-*ftO l KkAXffi*? << - K 1 
- 1-1 -NfcKM"T\ 4—Yti^<»~7 4—Yb\% 

Kfi, ffiFflfi*Hcft/j:5 k*— A 6 - 1 — 6 -NdSflfi 

[0003] m%t<D7 * - b**mm-tztzib\z^ mmt 

fi, AJiyj— Kl - l-l -Ntc^rtu^ti^^ti-S 
£ i^l:ryrt4(:^^ti/cffl^^ 3-1-3- 
N Sr^-r 2 - l - 2 - N ^G>«;fclg«B«rR 

ttS 0 w<Di«»W-C«JSj# ttf^-rs^^S: 

«SS2- 1-2 -N^«-^OUi^iP^J;oT^JRB$ti 
frfifc^ HMB*2-1j&s, A^ffi^i-i^t) 

A^^nriiB^^ttti^ST-3 - i — tH^$tbS**^ 

[0 0 0 4] ^yu^tr— A|BSilfS^*3l>r, #tf— A 
3fiSiS«i-6^^ y TO«tt, fcr*«#5- 1-5 

tr-A<D*B«»2i , 2 2 . • • •£>#*t2> fBMSgHR 

l^i^l, AA«»ic:«9 stbw^t y T<DW& 

40 bti. iooii«»dss»u, t 5 1 ^(DiiWSdSJEft 

So 

50 [0 0 0 5] «*tt«r**lCi-afc«>K:, @ff^H (so 
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lid state devices ) frtimX-tz -7 4 ? n fttt^JfiHSSr 
V-mm: (tree) S:ttfflLtAAS:*ft^^|:»«l 

utaft^f-^tti** i oouA^ts 

S (combined amplifier) 9 > HI 2 [dTj^o B2li 

■T-l 1 OttiflB^a — yu-CfcO , 1 2f£9 0" 

s^yy y K"C*>*. j/K11201 0(7}/tf 

[0 0 0 6] -«WJ.o»iitt©*>«<(p»tJRtt, iffC 

^4-^(1 987^5^)^, S^Wf-n • 3Ltf*RZf 
•vn h • ^7!7^{^J:5 ri§/£^fitf— A^fA»S 
(An Adaptive Mutiple Beam System Concept ) J <t S 

[0 0 0 7] htf*g^te, itfji£cQ«<£if 

fy^LTl/^fl "r;uf#-h«fiS<OlowAA* 
WS^**o^ttftS:»«fe-t-So if- A IB] if 



(3) ^m^9 - 1 6 7 9 3 0 

So 

[0 0 0 8] hiiffiS— CDfirgKJzoT, 7l 

^tcfr ti>-7;i/f^ Ht«»-C<o^>r y^*r«¥^i- 
5:ilit»t»4v^ 0 mfi, g>&e>X&X'< y^* 

mtltcgit (degradation ) Wt£ £ 5 C 

70 [ 0 0 0 9 ] 12! 4 \Z, -^/U^/tf— hi^I^^M^^ 

>l^f-^t2 4(D Ttj y^irSr^Bir-rSo - 

f^^lfffi^& (recurring touch labor costs ) £>3SV N <£> 

^ [0010] SR#»(OS#&RW^5*;B:<a y7 7 i^ 
^^^Ti^^^fo /^-f ^-^/U-e^ (Heinzelmann ) \C%t 
IT 1991^10^8 UlZtf&Ztl TyN><^y y 

h y y^*«^rAi, mw-m^^-yv y v-* h y 

nm 5, 055, ^>f ^JyK^HJy^ ^tfifS V 

^x^^t^tfL, ~(Di/*7 L M,te^ S/hA^ff^-ffl^^fe 

A^/^ztf— h^>r ^y y K^v-^xAcoai^^^^ 

b^N^2 n td^LV>NA^^^*i-6Nfl§(DtiiliI^^^ 
tti^i^/i-^^- h^N^^y y Kg^^^rA^O 

40 wisest, *^^«fffft3i^*orai:*s:4>* 

[0011] Dy^ K (Lockwood) \Z*t U199 

y^7^rFm 5,033, ^fi«C0fS-§-*«S»T"feV 

lA*#-hS:tt5f t^HR^y h^-^ (CS 
N) Sft^glAM-Mt IR»f^7^;u 

5(? ^[Hltetc±oTa»<o»i h^»j|«*ix-C, 51 



(4) 

5 

m^it*!^^^-— 9V (SPAM) MBMftStb, SPAM 

3£K<©*y h t7 — ^ i^rtL, <f£^ctf>fg2 A*>zK- 
A*3ftfcm#o>iB«rau ^T©*«H6«KiJ:o-C#* 

[0 0 12] T 1 ^*? bJ-jtfLT 1 9 8 9^9^190 

h^tu m^Esa)***^-^*^ 

^«*»E»fc«DJHI^y-^*ril»i:tt, 0° -/N^y 
[0013] n— - if >- (Rosen ) C^tLT 1 9 8 9^5 

a^tb^r^ y 4,831,619-g-f*. waiim^* 

»f*«r*ffltt, «:i2l2fctfl*tl<D (point-to-poin 

t) 2^r^iim^fT5SU^^^^^^^«rffiffl-r6o ^ 

rat. fl**r K^^^±oT*iff*ift^»fiFSJx*** 
^fd^^y y^r^if- AictoT*— tr^*s 

[0 0 14] N^^y^ (Thompson) t^LTl 9 8 9 

^^m^±a*s^^x^^*^gfi^j*-fej taster* 

y^^rF^ 4,825, 172-^tt, »7x-X7 KT^r 50 
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e 

^lc:J:oriSmSixSm*«>*««r*«rs*«>3iil*B 

sajB^^->^*^«m^ia»sr«fiR-rs3^^ 

LT, ««^d^iD»45#*om*Sr*Sft^i|l«-*- 
5 0 mrat, l o©ad#*ftS«»i l o<Z5fifidS/h 

*sm»t^&*sm*»srit«-rstt*sr«*-rx« 

-A^J^ii-ao *2 0/W^yyKI»m S^*f*M 
»*»6 + HUt«m*«r»*t*oT, i««loM^» 

*tcj:oT, A*m*ic«ai-sa*m*«rii«uTft 

[0 0 15] — ^fV> (Ferguson) d*fLT 19 8 
8¥10^25 Bfcf**StL rjc'ittSrflt^fca^fl;^ 
fcHSftfcT* y#*Mf# 4. 780, 685-fH*, « 

*<&it*s&raw-<5A*«A;*7 F y 

[0016] (Hechf) C^LT 1 9 8 7^2^1 

8^6 i 2o^^^/u^^^ffl^3suyc4ooisit3se 

[0 0 17] x^>{:^Lt 1 9 8 6f 10^2101: 

SB 4, 618, 831-^2, m 1 -r^tf— h^yii y Ktt* 
»*s/N-f^y y Kft*»o*fcJ:oT»rtS*i,T* 
^2^ /^yy y K»***r*tfn*^-S>fc*MM* 
*l5S'*7 t .M;iB8-t"5o ^1^.7^ — v^CON (=2 n ) <D 
A^W^lO^lffA^ft fgn;*^ — ^N|W 

y y K^SO*n^^-^N««)tittB^ Nfli 
^>o ^2^/u^/-K- h^^y y K*-&»tt, mi*?* 

h^yy^K^soAMm ^l-^^^^-h 
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[0 0 18] U")7^an7 (Reuss, Jr.) IC^LTl 
9 8 4*10^16 B\ztt5-£*i [&<&^4 9ufc¥ft 

[0019] xy^ (Eng ) Kl&t IT 1 9 8 0^4^1 
5 0l:W4Sn r 5 ^-v^/uffi^ 8 oo^@^{ix./c7L 

gi/^Aj fcJHSitfcT* y ##fFSf? 4,198,611-^- 

iSW (TWT) liffl»*5K^fett"CV^So lO^^f^f 
*yM7 — 5oO^*/U*8o<£>TWTl#HS 
CQA^gfllCg^U ^«<Z) 1 0*4 h!7 — ;7 

[0 0 2 0] (Rambo ) t^LT 1 9 7 7^3^ 

$tl/:7^ VXftftm 4,010,426-^-fi, 3otf)if*I3££r 
fltffli-SRF**l#«sFffJC«iaK*:«:«i-*o 

/^U— ^d^cottl^H, 6 0° <Dfifi^0° N 6 0° CD 
:b£ c iX^^-MS, loco. ^/cf^2ocOSfeK(C*f Lt 

6 0 ^¥^ffigco^o#x^coioco^^^g-cte 

So 

[0 0 2 1 ] (Canter) ^LT1 9 7 5f 1 

2^ 2 3 B^w^six r-^-Y^ vt&mmmmnnjiftwi 

»tf-fr**ifej tS^tttT^ y 3,928,806-^ 
*ntt»^5MW»tt\ locoA*>#— h J: 9 

9. A^#- MCAfchf-S^-f * DttflT#«* 
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S 

-Y y U"-* • R»3g«lcA»-rSffi«^»jft«iS»<e<5 
[0 0 2 2] 
[0 0 2 3] 

lOTti 5 4ffi*0'>^f AW^O Oil (high wei 
ght) &Vntt«|ft0SL(O«ttf^lKfli« (recurring 
touch labor cost) £:3fe#"t*5 C i 3 D -wi^tf? 

MtNH*0>lUK0!l«rB 5 ^11 7 ICS*-*-. 
[0 0 2 4] EI5 75SI2 7tC:fc5V^T\ 32cOA^^— h 
1-32 tttfc-tZ> 3 2 0W*/tf— M-32 hfrftfe 
U A**- h 1 tftti;**- h l # 

-M-32 co&* ©AAfittt, IB l tf/is—yo) l 6 
^)4Xf- h/^yy y KIhISSco 1 

ttJ^tt, Hft:«*iiiH«*^L-CS5 2 ?>v—-?<r> 1 6 co 
4^^-i^^/u^^- ^^^^^y -x KEttfc»Bt3*i,-C 

^2 ^CO 1 6<^4^x—> ? ^^^3K— 

-Y^y y KH*t>, «tBW^^:»ttLTV^SA**— h# 

[0025] in 87!;^ei i o tz. % m sjsmm 7 tmcm 

1, 2^bttl*2K— , 2-c7){f-^gg^^T^ 



(6) 

•yv y y— 1 oicsgvv n^i-, 320^ 

l^ftvv^yij 3, Ktt, {f^£S&i£iti\ 1211 

So El 1 1 75ME1 1 3 \z s &ftt£s^ yy 7 KtrBft* L 

8, 1 2 0, 1 2 2, 1242r*afr 0 :Kb^8^T- 

-wyy y yy y -<o— fflj-efcs^ y * ko^t 
^^y >y y — {zisrtZ)*^—i> (tttoi 

h Affile cox^r- *J*®%> n £ 6 0 
[0 0 2 6] ftl^ ^ffitOJigii^J; 5 K8JX7 1 - 

>W 7 y y y — ^/u^tK- kjsihh&cd** k*3^ 

14. 3%(^m^Oti^;^o^^5S^-i. 306 

(20) o*|»*s^Cfc#-&«riK3fe-t- 
S<b, W^^i/N:t^.r<!:^T^^ 0 -^/u^/K 

o^)8i^ 8 oo5#^u— ^rt-eH* "btbTi^s 
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— -?\<D\&f)\%^ 8Vyhfab. 7 3 5 0ST-ff tttt*J> 

^7 p 2^#ffi%S^r-> ? fj:, ^u~:/2<£>aj*>2: 
8l7yh^&l. 3 1 o:7x^*/ctt±#?-£-g:T 1 0. 
4 5 17 s/ M--t-3£#£®£ft5o M^y^KH^S 

9Iix3o zK— hAOtH^tt. 3 2 7 V y h-CfcS 0 

h i -com^tH^fi3 2 !7 y h&mFf-rz 

<DK*—J»<DmZ2 2. 9 d b^lWL, h 2 

■C^KittajfkLTV^&l^ ifeB&fftft (strategic) if 
♦B*^ — ^SrSJSJRlfc (strategy) fCjZoT, RF^-f 

So 

S^ElT^So 

[in 2] /N^f y y -ast«fflt5«*^^ 

[113] Mt«fMr*tP«*«>^^^^ — 

[E14] T7^^mio«S»:J;§2o|:^ 

It 3 OCQ/lS (three-for-two redundancy) $ri(Sx.S 

[H5] *8W^Hll-J:S^^f#r A 

[H6] l2 5(D±^a5^(^ffi^:l2T*fcSo 
[17] El5<OT*rlB5^4fc*:E|-Cfc5o 

[as] ^y ^ Kyy-*at«*fc*» 

[El 9] H8 0±*rSa5^1£*B|-CfeSo 
[110] H8 0T*<B»Ott*BI"T?*)a. 

[Eli i] jfcfKc^>r^y * Kyy-^$tif:*i 

-TSElT^So 
[Ell 2] Ell 1 <D±jj$Kft<D®:$:mxhZ> 0 
[Ell 3] Ell 1 c0T^5^^te^:E]T^S o 
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